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ABSTRACT 



A medical information system has a terminal device of a 
hospital information system for retrieving and di^laying an 
examination list and a reading report and an image display 
terminal device for displaying an image. Both terminal 
devices are arranged to mutually transfer the identification 
information of an examination to enable their displayed 
contents to be changed intcrlockingly. Therefore, medical 
information, such as charts, medical images, reading reports 
and results of examinations, required to perform a diagnosis 
is formed into electronic data and electronic data is dis- 
played on a screen to provide information for a doctor. 

33 Clahns, 7 Drawing Sheets 
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INTEGRATED MEDICAL INFORMATION However, since the above-mcDtioned system is arranged 

SYSTEM FORMED OF TEXT-BASED AND to compress the image, the display image quality is too poor 

IMAGE-BASED DATABASES^ AND DISPLAY to realize a diagnosing accuracy acceptable for respiratory 

THEREOF internal medicine, ortho-paedic surgery, cerebral surgery 

5 and urinology in which image diagnoses are performed 

BACKGROUND OF THE INVENTION frequently. 

The present invention relates to a medical information (2) It might therefore be considered feasible to employ a 

system for managing and displaying medical information, system in which a precise image display terminal device for 

such as charts and reading reports. another system for managing images, for example, the 

This application is based on Japanese Patent Application PACS, is provided for the HIS terminal device so as to 

No. 08-144535, filed Jun. 6, 1996, the content of which is display a precise image. 

incorporated herein by rcfcreocc. Although the above-mentioned system is able to realize a 

When a medical care is performed in an outpatient clinic satisfactory image quality, the PACS terminal device and the 

or a sick ward of a hospital, medical information, such as HIS terminal device must independently be operated to 

charts, medical images and reading reports are important display an image and the text data, thus the system cannot 

reference information with which a doctor diagnoses. The easily be operated. Therefore, a satisfactory large throughput 

doctor first makes a reference to the chart. The reading report for ^se in daily diagnoses cannot easily be realized, 

is, as one of results of examinations, filed in the chart As described above, the above-mentioned system is not a 

together with other results of examinations (such as a blood system which can be employed as a practically satisfactory 

examination) to which a reference will be made. The medi- system. 

cal image, such as an X-ray image, is filed in a film holder Although the convention medical information system is, 

so as to be referred simultaneously with the related chart and as described above, able to convert character information, 

the reading reports. Tlie above-mentioned items of informa- such as charts, reading reports and results of examinations, 

tion have been stored and managed in the form of analog ^ into electronic data (text data) which can easily be stored so 

information, such as paper or a file. as to be electronically displayed on a di^lay screen, such as 

In recent years, a medical information system for elec- a CRT, in order to present iiionnation to a doctor, a precise 

tronically managing medical information has been medical image cannot be stored together with the text data 

researched and developed. As one of the medical informa- so as to be displayed. 

tion system^ a hospital infonnatmn system (heremafter 3^ SUMMARY OF TOE INVENTION 

called as an HIS ) based on text data, such as charts and 

reading reports, has been developed. A conventional HIS In view of the foregoing, an object of the present inven- 

includes an examination ordering system, an accoimting tion is to provide a medical information system with which 

system, a specimen examination system, a medicine system, information, such as charts, medical images, reading reports 

chart managing system and the like. The HIS receives 35 and results of examinations, required to perform a diagnosis 

inputting of an order (an instruction to perform can be formed into electronic data to be stored and electronic 

examinations) and restilts of the examinations and manages data can be displayed on a screen to provide information for 

data of biochemical examinations, reading reports and the a doctor. 

like mainly composed of text data or characters. The items Another object of the present invention is to provide a 

of managed text data are displayed on a CRT or the like so ^ medical information system which retrieves examination 

as to be presented to the doctor. information and can automatically display a desired image 

Meantime, diagnosis of medical images has been per- and a corresponding reading report, 
formed such that an order is input from an HIS terminal Still another object of the present invention is to provide 
device disposed in an outpatient clinic or a sick ward. an image terminal device of a picture archive and commu- 
However, the medical image is not displayed by the HIS 45 nication system which is connected to a character terminal 
terminal device. The reason for this is that the medical image device of a hospital information system for managing char- 
has a considerably large size (for example, an X-ray image acter information and operates interlocking with screen 
has a size of 2000 pixelsx2000 pixelsxl 2 bits) which cannot change of the character terminal device of the hospital 
be sufficiently displayed by the HIS terminal device which information system. 

is designed for displaying the text data due to its resolution 50 Further object of the present invention is to provide a 

and data transfer speed. Therefore, in medical facilities character terminal device of a hospital information system 

having the HIS, a reference has been made to an analog film which is connected to an image terminal device of a picture 

stored in a film holder when a reference to an image must be archive and communication system for managing image 

made together with text data. information and operates interlocking with screen change of 

Therefore, there arises a requirement for displaying a 55 the image terminal device of the picture archive and com- 

medical image together with the text data on a CRT display munication system. 

device to enable an electronic reference. Thus, a variety of According to one aspect of the present invention, there is 

methods capable of realizing this electronic reference have provided a medical information system comprising first 

been developed and researched. At present, the following display means for displaying medical infonnation of a 

methods have been established: eo patient, the medical information comprising text data, sec- 

(1) An image is fetched (received) from another system ond display means for displaying a medical image informa- 

for managing images, for example, a picture archive and tion corresponding to the medical information, and means 

commimication system (PACS) in such a manner that the for retrieving information which is to be displayed by one of 

size of the image is reduced (compressed) to a size, for the first display means and the second display means in 

example, 512 pixelsx512 pixels, which can be treated by the 65 accordance with identification information for identifying 

HIS terminal device so as to display the reduced image by information which is displayed by the other of the first 

the HIS terminal device together with the text data. display means and the second display means. 
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According to another aspect of the present invention, FIG. 6 shows a display example of an image in the PACS 

there is provided a display terminal apparatus of a picture terminal device; 

archive and communication system for storing a medical FIG. 7 is a flow diagram showing an interlocking display 

image and which is connected to a display terminal appa- of the HIS terminal device and the PACS terminal device; 
ratus of a hospital information system for storing examina- 5 FIG. 8 is a flow diagram showing an automatic display 

tion information which is formed of text data, the apparatus based on the data base retrieval; and 

comprising an interface for receiving identification informa- ^ ^ ^ block diagram showing the structure of a 

tion from the display terminal apparatus of the hospital ^^^^ embodiment of the medical information system 

mformaUon system for identifymg an cxanomaUon, means according to the present invention, 
for displaymg an unage relatmg to an exammation which is 

identified by the identification information received by the DETAILED DESCRIPTION OF THE 

interface, means for changing the image displayed by the INVENTION 

display means to an image relating to another examination, ^ prefened embodiment of a medical information system 

and an interface for supplying a display command to the according to the present invention will now be described 

display terminal apparatus of die hospital mformation sys- reference to the accompanying drawings. 

tern for requesting display of an examination information ^ ^^^^^ ^ ^^^^^ ^^^^^ ^^^^ ^^^^ 

relatmg to the other exammation. according to the first embodiment THIS is an integration of 

According to still another aspect of the present mvention, ^ ^nd a PACS. An terminal device 10 which is 

there is provided a display termmal apparatus of a hospital accessed by a doctor is connected to an HIS 12 and a PACS. 

information system for storing an examination information ^ 12 includes an examination ordering system, an 

formed on text data and which is connected to a display accounting system, a specimen examination system for 

terminal apparatus of picture archive and communication ^^^^^ ^ ^^g^j ^ specimen examination, a medicine 

system for storing a medical image medical image, the system for managing a medicine given to a patient, chart 

apparatus comprising an interface for receiving identifica- managing system and the like. Hie HIS receives inputting of 
tion information from the display termmal apparatus of the ^ ^ ^j^^^ ^^^^ instruction to perform examinations) and results 

picture archive and communication system for identifying examinations and manages data of biochemical 

an examination, means for displaying exammation informa- examinations, reading reports and the like mainly composed 

tion relating to an examination which is identified by the ^^^t data or characters. The HIS 12 manages data in unit 

identification information received by the interface, means examination. Therefore, each examination is identified by 
for changing tiie examination information displayed by the 3^ ^ examination ID. These data are displayed on a CRT or the 

display means to examination information relating to terminal device 10 so as to be presented to the 

another exammation, and an mterface for supplymg a dis- ^^^^^ j^jg (Radiography Information System) 16 and 

play command to the display terminal apparatus of the the PACS 14 are connected to a modality 18 which includes, 

picture archive and communication system for requesting ^r example, a film digitizer (FDG), a digital radiography 
display of an image relating to the other examination. 3^ (^r)^ ^ digital fluorography (DF), an X-ray computed 

According to the medical information system of the tomography (CT), nuclear medicine diagnosis apparatus 

present invention, infonnation, such as charts, medical (NM), an iiltra-sonic diagnosis apparatus (US), an electronic 

images, reading reports and results of examinations, endoscope (EES), a magnetic resonance imaging apparatus 

required to perform a diagnosis can be formed into elec- (MRI)- The PACS 14 collects images and stores the images 
tronic data to be stored and retrieved and electronic data can ^ vvith an additional information, such as a patient ID, name of 

be displayed on a screen to provide information for a doctor patient, imaging condition, and imaging year/month/date. 

Additionalobjectsandadvantagesof the invention will be One examination may include plural images. A special 

set forUi in the description which follows, and in part will be reading doctor (usually, radiologist) reads images relating to 

obvious from the description, or may be learned by practice one examination and writes a reading report for every 
of the invention. The objects and advantages of the invention 45 examination. 

may be realized and obtained by means of the instrumen- yiQ 2 is a detailed block diagram showing a main part 

talities and combinations particularly pointed out in the (the terminal device 10) of the first embodiment. The 

appended claims. terminal device 10 is formed of an HIS temiinal device 22 

BRIEF DESCRIPTION OF THE SEVERAL ^ PACS terminal device 24. The HIS terminal device 22 

VIEWS OF THE DRAWING comprises an examination list display device 26, a reading 

rj, - J • -I.- L • *j- report display device 28, a display controller 30 for control- 

The accompanying drawings, which are mcorporated m r *u i- "i j • ^ j j • 

J . T^r.i. -11 . . .1 hng the display devices 26 and 28, and a command input 

and constitute a part of the specification, illustrate presently j ■ ^-1 r • • ^ c * n 

r J L / * r ^iT • *• J * fu device 32 for mputtmg vanous commands for the controller 

preferred embodiments of the invention, and together with • * * -j u • ^^ *j* 

f. , , . , J .1 J . -f J 30. It is not necessary to provide physically separated two 

the general descnption given above and the detailed descrip- j . ^ j- 1 j • j -^o 'Vn. • *• 

c .t^ r j t.j- . - Li ;55 devices for the display devices 26 and 28. The examination 

tion of the preferred embodiments given below, serve to ^ j- uj i j *u 

, . *^ . . , ^ . ^ * hst and the reading report may be displayed on the same 

explain the prmciples of the mvention. ... j l -j *• j- • • 1 

^ . , i . i. /. . . 1 . r display screen side by side or time-divisional manner. The 

HG. 1 is a block diagram of an whole medical informa- j ^^^^^ ^6 and 28 display text data so that they are 

tion system of a first embodiment of the present invention; ^^^^^^ ^ resolution. For example, it is sufficient 

FIG. 2 is a detailed block diagram showing the structure ^ ^^^^y j^^vices 26 and 28 to display 800 pixelsxSOO 

of a terminal devices of the first embodiment; pixelsxS bits which is the same as a general personal 

FIG. 3 shows a display example of a Hst of patients in the computer. The PACS terminal device 24 comprises an image 

HIS terminal device; display 34, a display controller 36 for controlfing the display 

FIG. 4 shows a display example of a list of examinations device 34 and a command input device 38 for inputting 
in the HIS terminal device; 55 various commands for the controller 36. The display devices 

FIG. 5 shows a display example of a reading report in the 34 displays a medical image so that it is required a high 

HIS terminal device; resolution, at least 2000 pixelsx2000 pixelsxl2 bits. 
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Hic HIS terminal device 22 is connected to an cxamina- reading report is supplied to the display controller 36 of the 

tion list data base 40 in the HIS 12 for storing a history of PACS terminal device 24 from the display controller 30 of 

examinations (image diagnosis) for every patient and a the HIS terminal device 22. 

reading report data base 42 in the PACS 14 for storing a When the PACS terminal device 24 receives the image 

reading report for every examination. The PACS terminal 5 display request command, an image correspondiog to the 

device 24 is connected to an image data base 44 in the PACS examination identified by the examination ID is di^layed 

14. The image data base 44 stores the image data with an on the image display device 34. Plural images are collected 

additional information which is collected by the modality jn one examination, a predetermined image, for example, the 

18. first image is displayed. If another image collected by the 

The display controller 30 of the HIS terminal device 22 10 examination is to be displayed, a given command is input 

and the display controller 36 of the PACS terminal device 24 from the command input device 38 in the same manner as in 

are connected to each other. The HIS terminal device 22 and the usual PACS. FIG, 6 shows an example of image display, 

the PACS terminal device 24 can be operated in an interlock FIG. 6 is a partial di^lay mode in which an image is 

manner As a result, both high quality image and detailed displayed only in a half screen. The di^lay mode is not 

reading report can be displayed in a simplified operation. 15 limited to the partial mode, but may be a full screen mode. 

Specifically, when the reading report display device 28 of Though not shown in FIG. 6, an additional information 

the HIS terminal device 22 displays a reading report of a (text data) such as a patient name is displayed with the 

given examination, a corresponding image collected by the image. The display screen also includes a report button 60, 

given examination can be displayed by the image display a previous button 62 and a next button 64. When the 

device 34 of the PACS terminal device 24 in a high quality 20 pj^yious button 62 or the next button 64 is operated, an 

in response to a command from the HIS terminal device 22. image of the previous or next examination of the same 

Alternately, when the image display device 34 of the PACS patient can be displayed. When the report button 60 is 

terminal device 24 displays an image collected by a given operated, in order to display a reading report corresponding 

examination, a reading report corresponding to the given to the displayed image, a report display request command 

examination can be displayed by the reading report display 25 including an examination ID corresponding to the displayed 

device 28 of the HIS terminal device 22 in response to a i^age is supplied to the display controller 30 of the HIS 

command from the PACS terminal device 24. terminal device 22 from the display controller 36 of the 

The operation of this embodiment having the above- PACS terminal device 24. When the HIS terminal device 22 

mentioned structure will now be described. receives the report display request command, a reading 

^ report corresponding to the examination identified by the 

EXAMPLE 1 examination ID is displayed on the reading report display 

When a doctor diagnoses a patient, he or she inputs a device 28. 

predetermined command from the command input device 32 As described above, the image/report display request 

of the HIS terminal device 22 so that a list of IDs of the 35 command for a given examination ID is transferred between 

patients registered in the HIS is displayed on the examina- the HIS terminal device 22 and the PACS terminal device 

tion list display device 26. An example of the patient ID list 24. Therefore, the reading report displayed by the HIS 

display is shown in FIG. 3. The doctor selects the ID of the terminal device and the image displayed by the PACS 

patient to be diagnosed and operates an execution button 50, terminal device are inter-lockingly changed. It is possible to 

The patient ID may be directly inputted without being 4^ simultaneously display both a reading report of a desired 

selected in the hst. examination and a corresponding image in a simplified 

When the patient ID is selected or inputted, the HIS operation 

terminal device 22 reads the examination list of the selected An example of an operation flow of the inter-locking 

patient from the examination list data base 40. The read change of the reading report and the image is shown in FIG, 

examination list is displayed on the examination list display 45 7, The HIS terminal device 22 displays a reading report of 

26. An example of the examination list display is shown in an examination indicated by the examination ID "yyl"* and 

FIG. 4. The doctor selects a desired examination and oper- of a patient indicated by the patient ID **xx" (step SI). At the 

ates an execution button 52. It is assumed that the newest same time, the PACS terminal device 24 displays the first 

examination "Chest X-ray, 1995/12/1" is selected. image collected by the examination indicated by the exami- 

When the examination name (or ID) is selected, the HIS 50 nation ID "yyl** and of the patient indicated by the paUent 

terminal device 22 reads the reading report of the selected ID "xx" (step S2). If this image is not a desired one, a doctor 

examination from the reading report data base 42. The read operates the next button 64 on the image display device 34 

reading report is displayed on the reading report display 28. of the PACS terminal device 24. The first image collected by 

An example of the reading report display is shown in FIG. an examination indicated by the examination ID "yy2" and 

5. As described above, the display devices 26 and 28 may be 55 of the patient indicated by the patient ID "xx" is displayed 

realized by the same device and the examination list and the (step S3), the first image collected by an examination 

reading report may be displayed in a time-divisional manner. indicated by the examination ID "yy3" and of the patient 

The reading report comprises a patient name, an examina- indicated by the patient ID "xx" is displayed (step S4) and 

tion date, an imaging portion, a name of the reading doctor, ^ 0°- When the desired image is displayed, the doctor 

findings, an impression, and the hke. The display screen also 60 operates the report button 60 on the image display device 34 

includes an image button 54, a previous button 56 and a next of the PACS terminal device 24. Then, the report display 

button 58. When the previous button 56 or the next button command including the examination ID "yy3" is transferred 

58 is operated, the previous or next examination report of the to the HIS terminal device 22. 

same patient can be displayed. When the image button 54 is When the HIS terminal device 22 receives the report 

operated, in order to display an image corresponding to the 65 display command, the device 22 displays an examination 

displayed reading report, an image display request command report of an examinatioa indicated by the examination ID 

including an examination ID corresponding to the displayed "yy3" and of a patient indicated by the patient ID "xx" (step 
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S5). If this report is not a desired one, a doctor operates the patient identification information in a case where the input 

next button 58 on the reading report display device 28 of the of the patient identification information is a first input after 

HIS terminal device 22. An reading report of an examination a consultation group for the patient has been changed. The 

indicated by the examination ID "yy4'' and of a patient consultation group includes a consultation department, a 

indicated by the patient ID "xx** is displayed (step S6) and 5 consultation room, a hospital ward. Hie change of the 

so on. When the desired reading report is displayed, the consultation group includes a case in which an outpatient is 

doctor operates the image button 54 on the reading report hospitalized at a different department at the time of outpa- 

display device 28 of the HIS terminal device 22. Then, the dent and a case in which a hospitalized patient is discharged 

image display command including the examination ID from a hospital. Further, the diange of the consultation 

"yy4" is transferred to the PACS terminal device 24. lo group includes a case in which the above mentioned change 

When the PACS terminal device 24 receives the image is occurred between a previous consulUtion day and a 

display command, the device 22 displays an examination present consultation day for the patient, 

report of an examination indicated by the examination ID The retrieving condition may be arbitrary modified. 

"yy4" and of a patient indicated by the patient ID "xx" (step Following examination includes images which have not 

S"^. Hereinafter, when the examination ID is changed by 15 ^^^^^ referred by the consultation doctor (the above condi- 

one of the HIS terminal device and the PACS terminal tion (1)). 

device, the changed ID is transferred to the other so the (a) An examination performed after a previous consulta- 

display screen is changed interlockingly. tion day and a present consultation day and an exami- 

In the above operation, the imageAeport display com- nation to be performed at the present consultation day. 

mand was manually input by using the image button 54 or ^ (b) An examination whose images are registered into the 

report button 60. However, it is possible to automatically PACS data base on the present consultation day. 

change both the di^lay screens of the HIS and PACS (^.^ examination ordered at the previous consultation 
terminal devices if the examination ID is changed by one of 

HIS terminal device 22 and the PACS terminal device ^ ^ examination (whose data comprising a flag indi- 

eating whether or not the image is displayed) does not 

EXAMPLE 2 ^ indicating the image is displayed. 

Example 2 automatically display any image/report that 

In the above example, an image to be displayed on the the doctor has not examine (or has not explained to the 

PACS terminal device is manually selected by a doctor. 30 patient). The doctor then examines the image/report even if 

There will be described another example in which the HIS he or she has forgotten to examine it. Thus, Example 2 helps 

terminal device retrieves images satisfying a desired condi- to enhance the efficiency of diagnosis. 

o . ... . 1 . EXAMPLES 

FIG. 8 shows this image retneval display. . . , 

, . . ^. 1 ^ 1* * riT> r :,c Example 3 is a modification of Example 2 described 

In the same manner as m the example 1, a list of IDs of 35 ^. _ ,^ n^„™«i„ 1 tu^ «f 

, . , J . TTTo • J* 1 J ■ above. In Example 3, the following sequence or steps is 

the patients registered m the HIS is displayed on the cxami- r j .1. * t*-. • 1 ? j j *u 

V . J- 1 J • -^^ L • fxi- -1 j.L TT^ performed after the paUent ID is selected and the screen 

nation fist display device 26, as shown m FIG. 3, and the ID „ , . f . „„„^,,^ j 

r*i_ *j * * u J* J • I * J / * Tn- u clear command to the PACS is requested, 

of the patient to be diagnosed is selected (step SU). Though ^ ^, ^„ ^ - • ^ i- . 

the description is omitted in the example 1. a screen clear ™S terminal device 22 supplies the patient ID 

command is supplied from the HIS terminal device 22 to the 40 f^d the exammation Lst reques commaml to the PACS 

PACS terminal device 24 in order to erase the displayed "i^^'^* ^4^ ^he PA(S tenmnal device 24 has a 

n,;. ,„ k-o...™ -i;.„„~„-c ^.....J.a buffer memory such as a hard disk drive to pre-fetch the 

image. Ibis is because an erroneous diagnosis is prevented. , ' -j j • .t n»*-.c -wn.- • 

T . c^1■, .u iTio . • . J • -,-1 . • .1. images from an optical disk provided in the PACS. Inis is 

In step S13^ the HIS terminal device 22 retrieves the ^^^^ ^ ^, ^^^^ j^,^ ^ ^^^^ 

examinauon IDs mcludM in the exammation h^^ ^^ ^ . ^^^^ 

exammauon ID/IDs which satisfy a predetermmed condi- 45 ^i-^^ ^ ^^^.^ ^ 

Uon. A display commaiid of the selected image/miages^ examination IDs of the images stored in the PACS terminal 

transferred from the HIS terminal device 22 to the PACS ^^.^^ 24 are detected by the HIS terminal device 22 when 

termmal device 24. The selected image is displayed m step ^^^^^ ^2 generates the examination list request com- 

5Q mand. Hence, the device 22 generates no image display 

The foUowing conditions are included in the predeter- command for an image not stored in the PACS terminal 

mined condition for retrieving the examination to select an ^^^^^.^ 24. If the PACS display terminal device 24 receives 

image to be displayed. an image display command from the HIS terminal device 22, 

(1) An examination having an image which has been read the examination list of the images stored in the device 24 is 
by a reading doctor but has not been referred by a consul- supplied from the device to the HIS terminal device 22. 
tation doctor is retrieved. Xhe number of examinations specified in the examination 

Whether or not the image is not referred by the doaor can list associated with the patient ID could therefore be 

be determined by providing a viewed-flag in an examination decreased in step S13. 

data (FIG, 4) or determining by the HIS terminal device jn Example 3, any image data representing the image that 

whether or not the reading report is present. ^ should be displayed never happens to be absent in the PACS 

(2) An examination having an image which has been terminal device 24. It is therefore unnecessary to access the 
marked as an important image for the patient by the con- optical disk to fetch such image data therefrom. (In other 
sultation doctor or an examination marked as an important words, no image represented by data fetched from the 
examination image for the patient by the consultation doctor optical disk is displayed.) Hence, images can be displayed 
is retrieved. 65 quickly in step S14. 

(3) Images of all examinations or the newest examination As described above, according to this embodiment, the 
for the patient are retrieved in response to an input of a examination list for representing the history of examinations 
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for the patient, the reading report for representing the 
impression of the reading doctor, and the image can be 
mutually referred from both of the HIS tcnninal apparatus 
and the PACS terminal apparatus. As a result, medical 
information, such as charts, medical images, reading reports, 
results of examinations, which are required to perform a 
diagnosis, can be converted into electronic data which can 
easily be stored and retrieved, thereby enabling the above 
information to be displayed on a display screen so as to 
provide information for a doctor A medical care can be 
performed in accordance with information displayed on the 
display saeen. Thus, a system can be established in place of 
the conventional system based on films and charts. As a 
result, quality of the service for patients and ef&ciency of the 
medical operations can be improved. 

Another embodiment of the present invention will now be 
described. 

Although the first embodiment has the structure in which 
the HIS terminal device 22 and the PACS terminal device 24 
are physically independently provided, a second embodi- 
ment has a structure attempted such that the functions of the 
foregoing two terminal devices can be realized by a single 
terminal device. 

As shown in FIG. 9, an examination data base 40, a 
reading report data base 42, and an image data base 44 are 
connected to a display controller 82 of a medical informa- 
tion terminal device 80. The terminal device 80 comprises 
an examination list display device 84, a reading report 
display device 86, an image display device 88, and a 
command input device 90. It is not necessary to provide 
physically separated three devices for the examination list 
display device 84, reading report display device 86, and 
image display device 88. The examination list, reading 
report, and image may be displayed on the same display 
screen side by side or time-divisional manner. 

According to the second embodiment, it is possible by 
using the command input device 38 to retrieve and display 
the corresponding reading report and image belonging to the 
same examination for the same patient, independently 
retrieve and display the examination list, reading report and ^ 
the image and perform display such that another information 
item is synchronized with any one of the examination list, 
reading report and the image which are being displayed. 

The present invention is not limited to the above- 
mentioned embodiments and a variety of modifications are 
permitted. For example, although in the first embodiment the 
HIS terminal device 22 and the PACS terminal device 24 are 
direcdy connected to each other by generally using a direct 
digital connection method, such as RS-232C or SCSI, they 
may be connected through a network, such as Ethernet, 
FDDI or ATM. 

As described above, according to the present invention, a 
medical information system can be provided which is able to 
convert information, such as charts, medical images, reading 
reports, results of examinations, which are required to 
perform a diagnosis, into electronic data which can easily be 
stored and retrieved and which enables the above informa- 
tion to be displayed on a screen so as to provide information 
for a doctor. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details and 
representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva- 
lents. 
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What is claimed is: 

1. A medical information system comprising: 

a first database configured to store medical documents 
formed of text and corresponding to respective identi- 
fication data; 

a first command input device configured to input a first 
rage display command and a first document display 
command, both of the first commands including the 
identification data; 

a first database controller configured to retrieve and 
display a medical document from said first database 
based on the first document display command; 

a second database configured to store medical images 
corresponding to the medical documents; 

a second command input device configured to input a 
second image display command and a second docu- 
ment display command, both including the identifica- 
tion data; 

a second database controller configured to retrieve and 
display a medical image from said second database 
based on the second image display command; 

wherein said first database controller is configured to 
transmit the first image display command to said sec- 
ond database controller so that said second data con- 
troller retrieves and displays a medical image from said 
second database based on the first image display com- 
mand and said second database controller is configured 
to transmit the second document display command to 
said first database controller so that said first database 
controller retrieves and displays a medical document 
from said first database on the second document display 
command, whereby a medical document and a medical 
image corresponding to the displayed medical docu- 
ment are interlockingly displayed. 

2. A medical information system according to claim 1, 
wherein said first database controller comprises a first dis- 
play configured to display the retrieved medical document 
and said second database controller comprises a second 
display configured to display the retrieved medical image 
and said first and second displays are provided close to each 
other. 

3. A medical information system according to claim 1, in 
which said identification data is examination identification 
data. 

4. A medical information system according to claim 1, 
wherein said first or second database controller transmits the 
first image display command or the second document dis- 
play command to said second or first database controller 
when the identification data is changed. 

5. A medical information system according to claim 1, 
wherein patient identification data is input by one of said 
first and second command input devices after a patient has 
been hospitalized. 

6. A medical information system according to claim 1, 
wherein patient identification data is input by one of said 
first and second command input devices after a patient has 
been discharged from a hospital. 

7. A medical infr)rmation system according to claim 1, 
wherein patient identification data is input by one of said 
first and second command input devices after a consultation 
department for a patient has been changed. 

8. A medical information system according to claim 1, 
wherein patient identificadon data is input by one of said 
first and second command input devices after a consultation 
room for a patient has been changed. 

9. A medical information system according to claim 1, 
wherein patient identification data is input by one of said 
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first and second command input devices after a hospital 
ward for the patient has been change. 

10. A medical information system according to claim 1, 
wherein when patient identification data is included in a 
command transmitted to one of said first and second data- 
base controller, the other of said first and second database 
controllers retrieves such data firom one of said first and 
second databases that satisfies a predetermined condition. 

U. A medical information system according to claim 10, 
in which said predetermined condition is that data is marked 
as important data. 

12. A medical information system according to claim 10, 
in which said predetermined condition is that the data relates 
to an examination marked as an important examination. 

13. A medical information system according to claim 10, 
in which said predetermined condition is an unviewed image 
which is not referred by a doctor. 

14. A medical information system according to claim 13, 
in which the unviewed image is an image collected in an 
examination performed between a previous consultation day 
and a present consultation day for a patient. 

15. A medical information system according to claim 13, 
in which existence of the unviewed image for a patient is 
detected based on existence of an examination scheduled on 
a present consultation day. 

16. A medical information system according to claim 13, 
in which existence of the imviewed image for a patient is 
detected based on existence of an examination registered to 
said medical information system on a present consultation 
day. 

17. A medical information system according to claim 13, 
in which existence of the imviewed image for a patient is 
detected based on existence of an examination ordered on a 
previous consultation day. 

18. A medical information system according to claim 13, 
in which the unviewed image is an image which is not 
provided with a flag indicating a fact that the image has been 
displayed. 

19. A medical information system according to claim 13, 
in which the unviewed image is an image provided with a 
flag indicating a fact that the image has not been displayed. 

20. A medical information system according to claim 10, 
in which the medical image which satisfies the predeter- 
mined condition is an image which has been read by a 
reading doctor but has not been referred by a consultation 
doctor. 

21. A medical information system according to claim 20, 
in which whether or not the image has been read is deter- 
mined based on whether or not a flag indicating that the 
image has been read exists. 

22. A medical information system according to claim 20, 
in which whether or not the image has been read is deter- 
mined based on whether or not a flag indicating that the 
image has not been read does not exist. 

23. A medical information system according to claim 20, 
in which whether or not the image has been read is deter- 
mined based on existence of a reading report of the image. 

24. A medical information system according to claim 1, in 
which said identification data represents a type of examina- 
tion and a date of examination. 

25. A display apparatus of a pictiu'e archiving and com- 
munication system (PACS) which stores medical images and 
is configured to be connected to a hospital information 
system (HIS) which stores examination documents compris- 
ing text data and includes au (HIS) display apparatus for 
displaying an examination document, comprising: 
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a PACS display; 

an interface configured to receive a image display com- 
mand firom said HIS, the image display command 
including identification data identifying an examination 
corresponding to the examination document di^layed 
on the HIS display apparatus; and 

a display controller configured to retrieve an image relat- 
ing to the examination identified by the identification 
data received by said interface and to supply a retrieved 
image to the PACS display so that the medical image 
displayed by the PACS display is changed interlock- 
ingly with changes in the examination document dis- 
played by the HIS play apparatus. 

26. A display apparatus according to claim 25, further 
comprising an input device for changing the image dis- 
played to another image relating to another examination by 
inputting identification data identifying the other examina- 
tion. 

27. A display apparatus of a hospital information system 
(HIS) which stores examination documents comprising text 
data and is configured to be connected to a picture archiving 
and communication system (PACS) which stores medical 
images and includes a PACS display apparatus for display- 
ing a medical image, comprising: 

an HIS display; 

an interface configured to receive a document display 
command from said PACS, the document display com- 
mand including identification data identifying an 
examination corresponding to the medical image dis- 
played on the PACS display apparatus; and 

a display controller configured to retrieve an examination 
document relating to the examination which is identi- 
fied by the identification data received by said interface 
from said PACS and to supply a retrieved examination 
document to the HIS display so that the examination 
document displayed by the HIS display is changed 
iaterlockingly with changes in the medical image dis- 
played on the PACS display apparatus. 

28. A display terminal apparatus according to daim 26, 
further comprising: 

a display for displaying a Ust of examination information 
in response to input of patient identification data; 

a selector for selecting an examination fi"om the list of 
examination information; and 

a display for displaying a detail of the examination 
information of the selected examination. 

29. A display terminal apparatus according to claim 26, 
further comprising: 

a controller for retrieving predetermined examination 
information for a patient in response to input of iden- 
tification data of a patient; and 

a display for di^laying the predetermined examination 
information retrieved by said controller. 

30. A display terminal apparatus according to claim 28, in 
which said controller retrieves examination information 
corresponding to a medical image which has been read by a 
reading doctor but has not been referred to by a consultation 
doctor. 



03/17/2004, EAST Version: 1.4.1 



us 6,434 

13 

31. A display tenniaal apparatus according to claim 28, in 
which said controller retrieves examination information 
marked as important examinations or examination informa- 
tion corresponding to an image marked as an important ^ 
image. 

32. A display terminal apparatus according to claim 28, in 
which said controller retrieves all examination information 
of the patient in a case where the input of the patient 
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identification data is a first input after a consultation group 
in a hospital for the patient has been changed. 

33. A medical information system according to claim 1, 
wherein said second database comprises a low-speed large 
capacity storage device configured to store all of the medical 
images and a high-speed small capacity storage device 
configured to store some of the medical images. 

♦ ♦ ♦ * ♦ 
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